Effects of instilled combustion-derived particles in spontaneously hypertensive rats. Part II: Pulmonary responses.
A consistent association between exposure to high concentrations of ambient particulate matter (PM) and excess cardiopulmonary-related morbidity and mortality has been observed in numerous epidemiological studies, across many different geographical locations. To elicit a similar response in a controlled laboratory setting, spontaneously hypertensive rats were exposed to an oil combustion-derived PM (HP-12) and monitored for changes in pulmonary function and indices of pulmonary injury. Rats were implanted with radiotelemeters to monitor electrocardiogram, heart rate, systemic arterial blood pressure, core temperature, and activity. Animals were divided into four groups and exposed via intratracheal instillation (IT) to suspensions of HP-12 (0.0, 0.83, 3.33, and 8.33 mg/kg; control, low, mid, and high dose, respectively) in saline vehicle. Telemetered rats were monitored continuously for 4-7 days post-IT and pulmonary function was examined using a whole-body plethysmograph system for 6 h/day on post-IT days 1-7. At 24, 96, and 192 h post-IT, bronchoalveolar lavage fluid (BALF) was obtained from subsets of nontelemetered animals in order to assess the impact of HP-12 on biochemical indices of pulmonary inflammation and injury. Immediate dose-related changes in pulmonary function were observed after HP-12 exposure, consisting of decreases in tidal volume (decreasing 12-41%) and increases in breathing frequency (increasing 52-103%), minute ventilation (increasing 12-25%), and enhanced pause (increasing 113-187%). These functional effects were resolved by 7 days post-IT, although some average BALF constituents remained elevated through day 7 for mid- and high-dose groups when compared to those of the saline-treated control group. This study demonstrates significant deficits in pulmonary function, along with significant increases in BALF indices of pulmonary inflammation and injury in SH rats after IT exposure to HP-12.